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Insect Nervous System Structure of typical Neuron
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Neonicotinoids

Mode of action

* Act agonistically on the nAChR at
synapses

*First stimulating the post synaptic
membrane

Synaptic Ciet @ ® @ Paralyzing nerve conduction

Post-synapse — 1st generation 2nd generation
< |midacloprid < Thiacloprid
< Acetamiprid < Thiamethoxam

ki « Clothianidin

‘ Qa5 AAUSS gaql Fa-uast I siiueala

NPV infection of an insect host

Peritrophic
MIDGUT membrane

Alkaline pH

i

Dissolution of polyhedra, releasing virions;
breakdown of peritrophic membrane

Polyhedra with £
embedded virions =
Peritrophic T O e e —
rnembrl?ane 0-

g @ﬂlt W oo 1o 1ot
& J/
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Mode of action of novel insecticides

Cuticle Synthesis
Inhibitors of chitin biosynihesis

New cuticle is synthesised during the
moult cycle. The B vlureas are
broadly active and inhibit a ke y part of
this process, leading to insect death.
Similar inf¥bitors of Homopieran and
Dipteran chitin biosynih esis are in

Moulting &

Metamorphosis

Controlled by two hormones, juvenie
hormone (JH) and ecdysone.
Ecdysone agonistf disnptor
Tebufenozide acts as an ecdysone
agonist

Juvenife hormone mimics

Applied in the pre-metamorphic instar,
disrupt and prevent metamorphosis

Stimulatory Nervous System

The nervous system is the target for most current ins ecticides, but within this system are many

target sites. |

des with specific modes of action act at these targets:

HAcetyfcholine rec epfor agonists f anfagonists

The neonicotinooids act as agonists of acetylcholine at the post-synaptic nicotinic ACh receptor
(AChR). This leads to neuronal over stimulation and hyperactivity.

Acetyicholine rec epfor modulators

Spinosyns act at the nAChR, interfering with normal functioning.

Voltage dependent sodium chann ef blocker

Indoxacarb blocks sodium channels leading to neural dysfunction.

Metabolic Processes
Acting on a wide range of metabolic
processes:

Inhibitory Nervous System

In the insect nervous system system GABA is an inhibitory
neurotransmitter. The GABA receptor is a target for a number of
insi ide groups.

GABA-yafed chioride chann ef antagonists

Fiproles bind to the GABA rec eptor complex and inhibit the action of
GABA causing neuronal hyp eractivity.

Chioride channef actvators

Uncoupler of oxidative
phosphorydation via disruption of H
profon gradient - Chlorfenap yr

Avermectin, Emamectin Benzoate and Milbemycin. The mectins bind to
the GABA receptor complex, mimicking GABA and causing paralysis.

o Weiny v imd

{Buprofezin) and {C yromazine).

muscle contraction

- RvR receptor

Sarcoplasmic reticulum

Ca~"
el (sai-z[Rdluia)-l sid weala

Agrol P
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Fariiasi-l aun gl Gell adl 203 a2 WA sedl valazad adl wél 2R, Hadinl
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¢ 2y [aw (Contact Poison):

yeley [an fles di dusul 2uaqiell d4 30 A4 42 69,20 32 sugd,Ala-l wadl
Al YN A5l 5 2aAAal 2l flesu adRHL sva A 8. ey [Au 2auH3al 248 udal di
24U Aol UR A UERAARRL A WA dl Adid A B AU 52 9. U d AR 2als Buini
gud 531, 992 Slesd Wl Aiv 9.

209l (AN Al Guulol wui Slesi-l e1wdl sl Al $ % usHl Guga aul sid <l Al Yesa
GIRL $30 ASA 9. d-ll 92514 sul oUe Ul Sl2st WA dl d-L 1AMl 33 21l Slesi vl o 6.
24l 3R 24 YAIA 2 Al viirR flest we uU SIS 9.

A
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¢ gus [aw (Fumigant):

gH52 (AN 2 al A8 5 % AHL dALYHIA B P”HL 3UidLld A1, 1L UY AALRRHL
Ay 8. ddl Gualdl SIS uRl usiR-l Yuiolawn fl2si due fesdl siduel nazeuA
(S31,5um, 519121 5 Yud) 53 asa 9. gus [Quel Guaidl sal Ad Raldui o sal [Raas 8. d
Sle sl AlMl 2AUAZAL G121, UY 3U 2aAAAdAHL Ul d- dpaudla WR 69,

d-l Guuldl [Agiw s34 Ausal s-ua-l Aaudl, Al [Howgranoll Aland, 2l He duo
[Azadl 2uad s34 aduldn fles Hsd Avial HI2 sAUHL 204 €9,

gl Banda e s, SRAMRA ol s 21 Aiufdlan s @R,
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QNS SAl ULAHL A 91371 §35 GIALHL UALL 1 69, M s [N v 530 3 usi-l
Flatdl BH 5 Widl, Hall, st wull, dsdadluy,dlw,Alsel a2,

s el lald-l sedl geu-l AL, uMal2AL 214 yRU 12 Gualdll Slesid
AAA ilAsal ell. dell 2AslAd Sles M1 caceeml 20 sl voeror Guaioll 8. 2um 9ai Asdn
AR W2 24 gl B iU 2L gal-l 92519 534 viel wisi-l Guosiql AU sl e92s1a sUl-L UER
[2ax eug o sl [Rdias €.

gl HiALsl2isi, sizstHlsin, sz, siuflaizie Hlada dHgiq, Aaidlsidlais s oa-ll saril
CNER

R) Fa-uas cadl sid weala waor (Based on Mode of Action):
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Al B Gl2sd Qlilds Ad s 530 ddl ua 52 9. B 3 2R AUSA (31MR) Slesu
2qArdan AaRIdl fNesd ddoudld Wl 8. guR B L ¢dl 3u usial (21es wase) flasu
opgRH-L Hler 2uae a5 w9, ulRend Aasu aduiel eior 2 aael Sles vl onu 6.
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¢ %larA-l B2 (Protoplasmic Poison):

Flarudl B2 Slesi AR SIMHL Al Wil vagiun 53] A2sd Wl Aivi ©9.61.d. G
QldUsd AR UIR), HIRAY (S1UR ud2), Siuicdliss adii.
¢ 2qA-dA-L AR (Respiratory Poison):

2qnidaA-dl H Slesi-l sl 2aiuHl Bumi 21918 Gl 530 d 22sdl & . ulkeud fes
dQarous uil i 8. sld. Mada airgs, Sl sweins s (Sdell), Afdlan 5583 21
SLUZ L AU AR,
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Al USIRAL B Sl2siu AdidAHL 8 viAl2idd Sld 1 A-BOHAL S1UAA VARG €.
yleuH AdidaAal stelldHi wda usaell Sl2s 1L i €9,

AN AN

L. duellatiq, Hadlziin, s321314, s1eudld, Hidisi2isia o,

3) Fd-us eau-it AAABS Amad yaer (Based on Chemical Nature):
) A6l :

Al FdrUASHL 2URAMS R, SARA,UESR 2 AU U2, H2d S15153 AL AU A
8.

o) swoi-ls :
VAL AL FAUASIA AR ML [Ace s4i 204 69,
1) s1diseiu:
21R YA, 5, 4R 2USA QIIR,
) wiellyr-u o d-uasi:
Al 2iglln (S1R2u sud gisdiss)
3) a-irula-u Fd-uasi:
Aol Auia, D5 uese, wuRaw A8 I, 2sudlal adiR.
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Hirlsizisia, sistllsin, sl in, Sl uin, sdlasia, saiwadsia, Hadlzin,
slaln, $132, dlusalRiaiy, A5, sufl-iq, sudlaizie, Nlada dalaiq,Hnda-
Bl -flA2iv, UlssIY Q2.

LI R
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-\
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s Mode of action
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* Act agonistically on the nAChR at
synapses

*First stimulating the post synaptic
membrane

Synptic Cot @ ML <Paralyzing nerve conduction
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Stimulatory Nervous System
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